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(54) Storage device for recording media 

(57) A stocker (23) installed inside a housing (22) of 
a CD playback apparatus (21 ) is constructed by stacking 
holders (39) of identical construction. Each holder (39) 
can hold a CD (24). The CD (24) can be inserted and 
ejected through an insertion/ejection slot (33) one at a 
time. A moving mechanism (26) moves the entire con- 
struction of the stocker (23) up and down. A separating 



mechanism (28) widens the gap between the holders 
(39) in the stocker (23) selected by the upward or down- 
ward movement thereof, and creates a space tor a PL) 
unit (25) and a turn table (38) to enter. The stocker (23) 
capable of accommodating a plurality of recording me- 
dia is constructed using members of identical construc- 
tion, and the stocker (23) can be separated at any ac- 
commodating position. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a recording 
media accommodating apparatus capable of accommo- . 
dating a plurality of flat-shaped recording media and 
playing back information recorded on an arbitrarily se- 
lected one of the recording media. 

2. Description of the Related Art 

[0002] There have been known heretofore automo- 
tive audio systems, navigation systems, and the like, 
that are equipped with an autochanger facility for ac- 
commodating a plurality of recording media, such as 
compact discs (CDs) or CD-ROMs, and for selecting an 
arbitrary recording medium and playing back informa- 
tion recorded thereon. In the prior art, for example, Jap- 
anese Unexamined Patent Publications JP-A 3-235250 
(1991), 6-231559 (1994), and 7-169168 (1995) each 
disclose a playback apparatus incorporating a maga- 
zine for holding a plurality of CDs and capable of select- 
ing an arbitrary one of the CDs for playback. In these 
prior art apparatuses, the magazine is separated in the 
direction of CD thickness near the accommodating po- 
sition in the magazine at which the CD to be played back 
is stored, thus creating a space for a playback pickup to 
enter and thereby enabling the CD to be played back in 
a restricted space. As another example of the prior art, 
Japanese Unexamined Patent Publication JP-A 
5-151763 (1993) discloses an automotive disk player 
wherein a drive chassis on which a tum table and a pick- 
up are mounted is supported elastically during playback 
and is locked during disk insertion/ejection. 
[0003] In Japanese Unexamined Patent Publication 
JP-A 10-3733(1998), etc. the applicant of the present 
invention has disclosed a stocker type accommodating 
apparatus which differs from the magazine type that 
handles a plurality of recording media in their entirety as 
they are accommodated therein. As shown in Fig. 61 , a 
stocker 1 as the accommodating apparatus is capable 
of accommodating, for example, six CDs. The stocker 1 
has stocker members 2a. 2b, 2c, 2d. 2e, and 2f, verti- 
cally stacked from bottom to top in this order, each ca- 
pable of holding one CD. Splitting projections 3a, 3b, 3c, 
3d, and 3e are formed on both widthwise sides of the 
other stocker members 2a. 2b. 2c. 2d. and 2e than the 
uppermost stocker member 2f. Before separating the 
stocker 1 , the separating projections 3a, 3b, 3c, 3d. and 
3e are lined up at the same height, separating slide 
members 4 are moved, and a stocker member is select- 
ed that has the separating projections to be selected by 
pawls 5. When the separating slide members 4 are 
moved upward by rotating feed screws 6, the stocker 
member to which the separating projections selected by 



the pawls 5 are connected is lifted upward together with 
the stocker members stacked thereabove, creating a 
space above the underlying stocker member. The space 
created by the stocker separation allows a playback 

5 pickup, etc. to be inserted therein. A turn table of the 
thus inserted playback pickup is inserted in the center 
hole of the CD held on the stocker located above the 
separated space, and is drawn out in the direction op- 
posite to the direction of insertion, thus readying the CD 

10 for playback by the pickup. A slot 7 is formed in each of 
the stocker members 2a, 2b. 2c. 2d, 2e. and 2f so that 
the tum table with the CD mounted thereon can be re- 
tracted from the separated space into the playback area. 
Further, each of the stocker members 2a, 2b. 2c, 2d. 2e. 

IS and 2f is provided with a spring 8 for holding the CD 
mounted thereon. 

[0004] When the playback apparatus equipped with 
an autochanger facility is an automotive audio appara- 
tus or navigation apparatus, it is preferable that the ap- 
20 paratus be made mountable in the dashboard near the 
driver's seat. A dashboard mountable apparatus needs 
to have dimensions conforming to the DIN standard, for 
example, about 18 cm in width, about 5 cm In height, 
and about 17 cm in depth. In magazine type accommo- 
25 dating apparatuss, trays with disk-shaped recording 
media such as CDs mounted thereon are housed in a 
magazine case. Accordingly, sufficient space must be 
provided so that the magazine case and trays do not 
contact the playback mechanism when playback is per- 
30 formed within the playback apparatus; this makes it dif- 
ficult to reduce the size of the apparatus. 
[0005] In the prior art such as disclosed in Japanese 
Unexamined Patent Publications JP-A 3-235250 
(1991). 6-231559 (1994). and 7-169168 (1995). trays, 
35 each for holding one CD, are stacked to construct a 
magazine or the like. When selecting a CD at a particular 
position for playback, etc.. the magazine is separated 
between top and bottom at the position of the tray that 
holds the selected CD, thereby creating a space there- 
to between. To enable the magazine to be separated by 
selecting one tray, projections or the like are formed at 
positions differing at least between adjacent trays, and 
the appropriate projections are selected to separate the 
magazine. In the stocker 1 of Fig. 61 disclosed in Jap- 
45 anese Unexamined Patent Publication JP-A 10-3733 
(1 998), the separating projections 3a to 3e are formed 
at positions differing between the respective stocker 
members 2a to 2e. 

[0006] When the positions of the separating projec- 
50 tions 3a to 3e are different for the different stocker mem- 
bers 2a to 2f forming the stocker 1 , as in the case of Fig. 
61. the stocker members 2a to 2f otherwise identical in 
construction have to be made separately so that they 
have the separating projections 3a to 3e at the respec- 
ts lively different positions. That is. in the case of the stock- 
er 1 capable of accommodating six CDs, six kinds of 
stocker members 2a to 2f. including the uppermost 
stocker member 2f having no separating projections. 
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must be used. When the stocker members 2a to 2f are 
to be formed from synthetic resin, as many as six kinds 
of stocker members 2a to 2f with the positions of the 
separating projections 3a to 3e slightly displaced from 
one member to another have to be prepared; this in- 
creases the mold cost as well as the time and trouble 
consumed for parts management. 
[0007] In the prior art such as shown in Fig. 61. the 
CD mounted on each of the stocker members 2a. 2b, 
2c, 2d, 2e, and 2f must be held firmly by means of the 
spring 8 or the like so that the mounted CD does not 
come off accidentally On the other hand, when ejecting 
a CD from the stocker 1 . the CD has to be withdrawn by 
overcoming the pressing force of the spring 8. This ne- 
cessitates the provision of a mechanism for pressing a 
CD into the stocker 1 when loading and for withdrawing 
a CD from the stocker 1 when ejecting; this increases 
the component count, making it difficult to reduce the 
overall size. 

SUMMARY OF THE INVENTION 

[0008] It is an object of the present invention to pro- 
vide a recording media accommodating apparatus that 
can be made simple and compact in construction. 
■ [0009] The invention provides a recording media ac- 
commodating apparatus having a plurality of accommo- 
dating positions arranged along a recording media thick- 
ness direction for individually accommodating substan- 
tially disk-shaped recording media, the apparatus com- 
prising: 

a housing containing therein the accommodating 
apparatus, provided with an insertion/ejection slot 
through which the recording media are inserted or 
ejected one at a time; 

a plurality of holders disposed at the respective ac- 
commodating positions, separable in the thickness 
direction at an arbitrary accommodating position, 
each holder being capable of holding one recording 
medium; and 

a playback mechanism for playing back information 
recorded on the recording media, the playback 
mechanism being capable of moving into a space 
created by the holder separation and transferring 
the recording media to and from the holders and al- 
so capable of moving to a position near the inser- 
tion/ejection slot and transferring the recording me- 
dia to and from the insertion/ejection slot. 

[0010] According to the invention, the accommodat- 
ing apparatus includes a plurality of holders disposed at 
the respective accommodating positions and separable 
in the thickness direction at an arbitrary accommodating 
position, each holder being capable of holding one re- 
cording medium. The holder separation results in the 
creation of a space, allowing the playback mechanism 
to move into the space for playback of the information 



recorded on the selected recording medium. Since the 
playback mechanism is capable of transferring the re- 
cording media to and from the holders and also capable 
of moving to a position near the insertion/ejection slot 

5 and transferring the recording media to and from the in- 
sertion/ejection slot, the playback and transportation of 
the recording media can be performed by making effec- 
tive use of the space within the housing and, therefore, 
the accommodating apparatus can be made simple and 

10 compact In construction. 

[0011] According to the invention, when each individ- 
ual recording medium is inserted through the insertion/ 
ejection slot of the housing, the recording medium is 
transferred to the playback mechanism which can then 

IS play back the information recorded thereon, transfer the 
recording medium for accommodating in the accommo- 
dating position of a designated holder, or eject the same 
through the insertion/ejection slot. 
[0012] In the invention the recording media accom- 

20 modating apparatus further comprises a separating 
member which enters between holders in the same di- 
rection as the direction of the movement of the playback 
mechanism entering between the accommodating posi- 
tions of the holders, and thereby widens the gap be- 

25 tween the holders and creating a space therebetween; 

a selection mechanism for moving the plurality of 
holders in its entirety along the thickness direction, 
and for selecting the position at which the separat- 
30 ing member enters between the holders; and 

a separating mechanism for causing the separating 
member to enter between the holders and thereby 
separating the holders. 

35 [001 3] According to the invention, the selection mech- 
anism moves the entire holder assembly along the hold- 
er stacking direction to align the selected accommodat- 
ing position with the separating member, upon which the 
separating member widens the gap between the holders 

40 and creates the space. Since the holders located above 
and below the position selected by the selection mech- 
anism are selected as the holders to be separated by 
the separating member, the holders can be separated 
from each other even if the holders are identical in 

45 shape. 

[0014] As described above, according to the inven- 
tion, the selection mechanism selects the accommodat- 
ing position at which the accommodating apparatus is 
to be separated, and the separating member is caused 

so to enter the selected accommodating position and wid- 
ens the gap between the holders to create a space, al- 
lowing the playback mechanism to move into the thus 
created space. Since the separating position is deter- 
mined by moving the accommodating apparatus along 

5S the holder stacking direction, the plurality of holders 
forming the accommodating apparatus can be con- 
structed using identical members, and the construction 
can thus be made simple and compact. 
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[0015] The Invention is also characterized in that the 
separating member is provided on each side ot the hold- 
er assembly as a pair. 

[0016] According to the invention, since the separat- 
ing member is provided on each side of the holder as- 
sembly as a pair, the accommodating apparatus can be 
separated reliably by working from both sides of the 
holder assembly. 

[0017] Further, according to the invention, since the 
accommodating apparatus is separated by working 
from both sides of the holder assembly, the accommo- 
dating apparatus can be separated reliably 
[0018] The invention is also characterized in that the 
recording media are of a disk-like shape, and in that the 
holders are substantially semicircular in shape, each 
holder being constructed to accommodate a recording 
medium in a substantially horizontal position, and hav- 
ing an opening facing the direction of the movement of 
the playback mechanism and separating guide portions 
with which the separating members engage to separate 
the accommodating apparatus. 
[0019] According to the Invention, a disk-shaped re- 
cording medium, for example, a CD, is mounted on each 
of the substantially semicircular holders in such a man- 
ner as to hold the outer circumferential edge thereof, 
and the accommodating apparatus can be separated by 
causing the separating members to engage the separa- 
tion guide portions formed on both widthwise sides of 
the holder, and by wideningthe gap between the holders 
in this condition. 

[0020] Furthermore, according to the invention, since 
such a semicircular holder is used as the holder for hold- 
ing a disk-shaped recording medium in a substantially 
horizontal position, the space that the holders occupy 
can be reduced, achieving efficient utilization of the 
space. Further, since each holder is provided at both 
widthwise sides thereof with the separation guide por- 
tions with which the pair of separating members engage, 
the accommodating apparatus can be separated relia- 
bly 

[0021] The invention is also characterized by the pro- 
vision of a driving source for driving the pair of separat- 
ing members so that the separating members simulta- 
neously enter between the holders. 
[0022] According to the invention, since the pair of 
separating members provided at both widthwise sides 
are simultaneously driven by the same driving source to 
enter between the holders, the accommodating appara- 
tus can be separated reliably. 

[0023] Further, according to the invention, since the 
pair of separating members provided at both widthwise 
sides are simultaneously driven by the same driving 
source, the accommodating apparatus can be separat- 
ed by working from both widthwise sides by controlling 
a single driving source. 

[0024] The invention is also characterized in that the 
separating mechanism further comprises transmission 
mechanisms of identical construction for transmitting 



driving force from the driving source to the pair of sep- 
arating members. 

[0025] According to the invention, since the driving 
force for driving the pair of separating members provid- 

5 ed at both widthwise sides is transmitted from the com- 
mon driving source via the transmission mechanisms of 
identical construction, the separation action of the ac- 
commodating apparatus achieved by widening the gap 
between the holders can be performed uniformly without 

10 tilting toward one side or the other by working from both 
widthwise sides. Accordingly, when playing back a re- 
cording medium by keeping the playback mechanism in 
a floating condition, for example, a uniform gap can be 
provided around the periphery of the recording medium 

15 being played back. 

[0026] Further, according to the invention, since the 
transmission mechanisms via which the driving force 
from the common driving source is transmitted to the 
separating members on both sides are of identical con- 

20 struction, the accommodating apparatus can be sepa- 
rated equally at both widthwise sides by driving the sep- 
arating members, and the gap between the holders can 
thus be widened reliably, ensuring the formation of a uni- 
form gap with respect to the recording medium being 

25 played back. 

[0027] The invention is also characterized by the pro- 
vision of a spring for urging the plurality of holders to- 
ward one side of the stacking direction. 
[0028] According to the invention, since the holders 

30 are urged by the spring toward one side of the stacking 
direction, the holders are pressed by the spring against 
the separating members entering between the holders 
and trying to widen the gap therebetween, so that the 
gap between the holders can be maintained at a value 

35 set by the separating members. 

[0029] Further, according to the invention, since the 
plurality of holders are urged toward one side of the 
stacking direction, when causing the separating mem- 
bers to enter between the holder the gap between the 

40 holders can be varied reliably to match the separating 
members. 

[0030] The invention is further characterized in that 
the separating members are provided with a pressing 
portion for elastically pressing a portion contacting one 
45 of the holders to be separated, of those portions which 
come into contact with the holders when the separating 
members enter between the holders to widen the gap 
therebetween. 

[0031] According to the invention, since the separat- 
so ing members are provided with the pressing portion for 
elastically pressing the portion contacting one of the 
holders to be separated when entering between the 
holders to widen the gap therebetween, the section of 
the accommodating apparatus that contains other re- 
55 cording media than the one to be played back by the 
playback mechanism can be held pressed firmly. 
[0032] Further, according to the invention, since one 
of the holders to be separated can be pressed by the 
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pressing portion of the separating members, the holder 
can be held pressed so as not to interfere with the op- 
eration of the playback mechanism when handling the 
recording medium. 

[0033] The invention is also characterized in that the 
separating mechanism moves the separating members 
so that one of the holders located in the separated space 
is displaced in the stacking direction after the playback 
mechanism has entered the space. 
[0034] According to the invention, since the holder 
holding the recording medium to be played back by the 
playback mechanism can be displaced in the stacking 
direction by further moving the separating members af- 
ter the playback mechanism has entered the space cre- 
ated by separating the accommodating apparatus, the 
transfer of the recording medium held on the holder to 
the playback mechanism and the transfer of the record- 
ing medium played back by the playback mechanism to 
the holder can be performed easily and reliably. 
[0035] Further, according to the invention, after the 
playback mechanism has entered the space created by 
separating the accommodating apparatus by means of 
the separating members, the recording medium can be 
transferred between the playback mechanism and the 
holder by moving the holder along the stacking direction. 
[0036] The invention is also characterized in that the 
separating members have cam faces for displacing the 
one and the other holder In the space in the stacking 
direction as the separating members are moved in the 
direction of insertion. 

[0037] According to the invention, since the holders 
can be displaced in the stacking direction by the cam 
faces of the separating members after the recording me- 
dium has entered the separated space, the mechanical 
construction can be simplified. 

[0038] Further, according to the invention, since the 
separating members are provided with the cam faces 
for displacing the holders in the stacking direction, the 
holders can be displaced in the stacking direction just 
by moving the separating members In the direction of 
insertion. 

[0039] The invention is also characterized in that the 
separating members have cams for displacing the play- 
back mechanism in the stacking direction. 
[0040] According to the invention, the playback mech- 
anism can be displaced by the cams in the stacking di- 
rection by moving the separating members. 
[0041] Further, according to the invention, the play- 
back mechanism can be also displaced in the stacking 
direction of the holders by the cams of the separating 
members. Since the playback mechanism and the hold- 
ers can be displaced in the stacking direction just by 
moving the separating members, the transfer of the re- 
cording medium between the playback mechanism and 
the holder and the playback of the recording medium by 
the playback mechanism can be performed after dis- 
placing them in the stacking direction. 
[0042] The Invention Is also characterized in that the 



separating mechanism is provided with a cam member 
for displacing the playback mechanism in the stacking 
direction in interlocking fashion with the holder separa- 
tion action performed by the separating members. 

s [0043] According to the present Invention, since the 
playback mechanism can be displaced in the stacking 
direction by the cam member interlocking with the sep- 
arating members, the recording medium can be trans- 
ferred smoothly between the playback mechanism and 

10 the holder by combining the displacement of the play- 
back mechanism in the stacking direction with the dis- 
placement of the holders in the stacking direction ac- 
companying the separation of the accommodating ap- 
paratus. 

IS [0044] Further, according to the Invention, within the 
space formed by the separating members the playback 
mechanism can be displaced in the stacking direction 
In interlocking fashion with the movement of the sepa- 
rating members in the direction of insertion, thereby 

20 moving the playback mechanism to the position suitable 
for the transfer or the playback of the recording medium. 
[0045] In the invention the recording media accom- 
modating apparatus further includes a top plate which 
is disposed in such a manner as to cover the holder lo- 

25 cated at one end of the thickness direction and which 
has a notch opening in the direction of recording media 
ejection. 

[0046] According to the invention, the accommodat- 
ing apparatus for recording media is constructed by 

30 stacking a plurality of holders with the top plate provided 
in such a manner as to cover the holder located at one 
end of the thickness direction. Each holder Is capable 
of holding one recording medium. The stacked holders 
are separable in the thickness direction at an arbitrary 

35 level of the stack. The pickup or the like of the playback ' 
mechanism for playing back a recording medium is 
moved into the space created by separating the holders. 
In this condition, the stored recording medium can be 
mounted on the turn table by moving the turn table up- 

40 ward. The top plate disposed in such a manner as to 
cover the uppermost holder has a notch opening in the 
direction in which the recording medium is withdrawn. 
When the recording medium accommodated in the hold- 
er located at one end of the thickness direction is mount- 

45 ed on the turn table or the like for playback of the re- 
corded contents, when the gap between the top plate 
and the holder is limited, no interference is caused to 
the action of the turn table or the like because the notch 
is formed in the top plate. This sen/es to reduce the over- 

50 all thickness of the accommodating apparatus. Further, 
many recording media can be stored within the limited 
range of thickness. 

[0047] As described above, according to the inven- 
tion, the accommodating apparatus for recording media 
55 is constructed by stacking the plurality of holders and by 
covering one end of the thickness direction with the top 
plate. Each holder Is capable of holding one recording 
medium inserted therein, and the thus Inserted record- 
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ing medium can be withdrawn in the direction opposite 
to the direction of insertion. Since the holders are sep- 
arable at an arbitrary level of the stack, the playback 
mechanism can be moved into the space created by 
separating the holders, and the recording medium can 
be played back by mounting it on the turn table or the 
like. Since the top plate is provided with the notch open- 
ing in the direction in which the recording medium is 
withdrawn, when the recording medium accommodated 
in the holder located at one end of the thickness direc- 
tion is mounted onthetumtableorthe like, the turn table 
or the like does not-touch the top plate. Accordingly, the 
construction can be made compact by reducing the 
thicknesses of the top plate and holders and thereby re- 
ducing the overall thickness of the stack. Furthermore, 
many recording media can be stored inside the housing 
of limited thickness. 

[0048] The invention is also characterized in that each 
holder has a pawl which is formed at least on a portion 
of a wall surface holding the recording medium, and 
which serves to retain the recording medium in place by 
covering a portion of a surface of the recording medium 
only when an edge face of the recording medium is 
pressed against the holder 

[0049] According to the invention, since each holder 
has a pawl which is formed at least on a portion of a wall 
surface holding the recording medium, and which 
sen/es to retain the recording medium in place by cov- 
ering a portion of a surface of the recording medium only 
when an edge face of the recording medium is pressed 
against the holder, the recording medium which is not 
selected for playback and which may accidentally come 
off the holder can be easily retained in place by pressing 
it against the holder. When the recording medium is not 
pressed in the direction of insertion, the retention pawl 
does not cover a portion of the surface of the recording 
medium; therefore, the recording medium, when it is to 
be played back, can be easily withdrawn from the holder. 
[0050] Further, according to the invention, since the 
pawl covers a portion of the surface of the recording me- 
dium when an edge face thereof is pressed against the 
holder, the recording medium which is not selected for 
playback and which may accidentally come off the hold- 
er can be easily retained in place. When withdrawing 
the recording medium from the holder, since the pawl 
does not contact the recording medium when the latter 
is not pressed, the recording medium can be easily with- 
drawn. 

[0051] The invention is also characterized by the pro- 
vision of a spring for urging the top plate and the plurality 
of holders toward the other end of the stacking direction. 
[0052] According to the invention, the top plate and 
the plurality of holders are urged by the spring toward 
the other end of the stacking direction. As a result, in 
the accommodating means, the top plate and the plu- 
rality of holders are urged by the spring in intimately con- 
tacting relationship, so that as long as separation is not 
carried out. the thickness of the stack Is held at a mini- 



mum, achieving efficient utilization of the space within 
the housing. 

[0053] Further, according to the invention, the thick- 
ness of the accommodating apparatus can be held to a 

s minimum by urging the top plate and the plurality of hold- 
ers tov/ard the other end of the stacking direction. 
[0054] The invention is also characterized in that the 
spring is a long, thin coil spring whose ends are attached 
to the top- plate and whose other portions are run over 

10 outside edges of the stacked holders and a bottom of 
the housing. 

[0055] According to the invention, since the long, thin 
coil spring extending from the top plate is run over the 
outside edges of the stacked holders and the bottom of 

15 the housing, when the holder stack is separated, the 
length by which the coil is stretched is small compared 
to its overall length; therefore, even when the holder 
stack is separated, the change in the spring constant is 
small and the spring urging force can be applied 

20 throughout 

[0056] Further, according to the invention, since the 
long, thin coil spring is attached at both ends to the top 
plate and the other portions of the coil are run over the 
outside edges of the stacked holders and the bottom of 

25 the housing, the overall length of the coil can be re- 
duced, and when the holder stack is separated, appro- 
priate spring urging force can be maintained by securing 
sufficient stroke of spring stretching. 
[0057] The invention is also characterized by the pro- 

30 vision of a pressing member for pressing at least the 
recording medium to the holder located on the other side 
of the separated space in the stacking direction when 
the holder stack is separated. 

[0058] According to the invention, since the recording 
35 medium located on the other side of the separated 
space in the stacking direction is pressed against the 
holder by the pressing member, the recording medium 
can be prevented from coming off the holder. 
[0059] Further, according to the invention, when cre- 
40 ating a space by separating the holder stack, the record- 
ing medium mounted on the holder located on the other 
side of the space in the stacking direction can be 
pressed against the holder by the pressing member to 
reliably preventing it from coming off the holder. 
45 [0060] The invention is also characterized by the pro- 
vision of a separating mechanism for separating the 
holder stack in interlocking fashion with the pressing ac- 
tion of the pressing member. 

[0061] According to the invention, when the separat- 
50 ing mechanism splits the holder stack to create a space 
therebetween, the pressing member can. at the same 
time, press the recording medium mounted on the hold- 
er located on the other side of the space in the stacking 
direction, 

55 [0062] Further, according to the invention, since the 
pressing member performs the pressing action in inter- 
locking fashion with the separating mechanism which 
separates the holder stack, the pressing force can be 
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applied when necessary and at an appropriate timing to 
prevent the recording medium from coming off the hold- 
er. 

[0063] The invention is also characterized In that the 
separating mechanism includes a separating member 
which enters between the holders to widen the gap ther- 
ebetween. 

[0064] According to the invention, the holder stack is 
separated by using the separating member which enters 
between the holders to widen the gap therebetween. 
Since the pressing member is formed integral with the 
separating member, the separation action and the 
pressing action after the separation can be can be per- 
formed reliably in interlocking fashion. 
[0065] Further, according to the invention, since the 
pressing member is formed integral with the separating 
member which enters between the holders to widen the 
gap therebetween, the mechanism for interlocking the 
separation action with the pressing action can be sim- 
plified. 

[0066] The invention is also characterized in that the 
pressing member is disposed in such a manner as to 
press a recording medium In a predetermined position 
within the housing, and the stacked holders and the top 
plate are moved along the stacking direction so that the 
accommodating position of the recording medium to be 
pressed can be selected. 

[0067] According to the invention, since the pressing 
member is disposed in such a manner as to press the 
recording medium in a predetermined position within the 
housing, and the stacked holders and the top plate are 
moved along the stacking direction so that the accom- 
modating position of the recording medium to be 
pressed can be selected, the function of selecting the 
holder to be separated or pressed can be separated 
from the mechanism for performing the separation ac- 
tion, the mechanism can be simplified and the overall 
construction can be made compact. 
[0068] Further, according to the invention, since the 
position at which the accommodating apparatus is to be 
separated by the separating mechanism can be select- 
ed by moving the accommodating apparatus up and 
down, and the accommodating apparatus can be sepa- 
rated at the selected position, the construction can be 
simplified by separating the selection mechanism from 
the separating mechanism. 

[0069] The invention is also characterized in that the 
pressing member has a shape capable of pressing an 
edge face of the recording medium and covering at least 
a portion of the upper face of the recording medium 
when pressing. 

[0070] According to the invention, since the pressing 
member has a shape capable of pressing an edge face 
of the recording medium and covering at least a portion 
of the upper face of the recording medium when press- 
ing, the recording medium located below the separated 
space can be firmly pressed by the pressing member to 
prevent it from coming off the holder. 



[0071] Further, according to the invention, since the 
pressing member is capable of pressing the edge face 
and at least a portion of the surface of the recording me- 
dium when pressing the recording medium to prevent It 

5 from coming off the holder, if external vibrations or the 
like are applied, the recording medium can be held firmly 
and prevented from coming off the holder. 
[0072] The invention is also characterized in that each 
holder has a wall, opening in one direction, for holding 

10 the accommodated recording medium circumferentially 
along a length greater than a semicircular length. 
[0073] According to the invention, each holder has a 
wall, opening in one direction, for holding the inserted 
recording * medium circumferentially along a length 

15 greater than a semicircular length. A wide space is 
formed radially inwardly, achieving a reduction in the 
weight of the entire holder. 

[0074] Further, according to the invention, each hold- 
er has a shape necessary to mount and hold a recording 
20 medium thereon, and a reduction in weight can be 
achieved. 

[0075] The invention is also characterized in that each 
holder is provided with a projection along an outer cir- 
cumference thereof for holding the recording medium 

25 rnounted thereon. 

[0076] According to the invention, since the projection 
is provided along the outer circumference of the holder 
for mounting the recording medium, displacement of the 
mounted recording medium in the outer circumferential 

30 direction can be prevented, thus preventing positional 
displacement from the stored position. 
[0077] Further, according to the invention, the record- 
ing medium mounted on the holder can be prevented 
from displacing in the outer circumferential direction. 

35 [0078] The invention is also characterized in that each 
holder has a projection formed on one surface thereof 
in the stacking direction, which projection is located out- 
side the mounting area of the recording medium, and a 
recessed portion formed in the other surface thereof, for 

40 engaging with the projection formed on the holder on 
the other side when the holders are stacked together, 
and in that the top plate has a recessed portion or a pro- 
jection for engaging with the projection or the recessed 
portion formed on the uppermost holder when stacked 

45 together. 

[0079] According to the invention, each holder has a 
projection formed on one surface thereof in the stacking 
direction, the projection located outside the mountingar- 
ea of the recording medium, and a recessed portion 
50 which engages with a projection. Further, the top plate 
has a recessed portion or a projection which engages 
with the projection or the recessed portion formed on 
the uppermost holder when stacked together; as a re- 
sult, when the top plate and the holders are stacked to- 
ss gether, the projections engage with the recessed por- 
tions, thus preventing displacement between the top 
plate and the holders. 

[0080] Further, according to the invention, positional 
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displacement can be prevented when stacking the top 
plate and the holders. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0081] Other and further objects, features, andadvan- 
tages of the invention will be more explicit from the fol- 
lowing detailed description taken with reference to the 
drawings wherein: 

[0082] Fig. 1 is a cross sectional side elevation view 
showing diagrammatically the construction of a CD play- 
back apparatus 21 according to one embodiment of the 
present invention. 

[0083] Fig. 2 is a diagrammatic perspective view 
showing a CD 24 being inserted in the CD playback ap- 
paratus 21 of Fig. 1. 

[0084] Fig. 3 is a simplified perspective view showing 
the CD 24 being played back in the CD playback appa- 
ratus 21 of Fig. 1. 

[0085] Fig. 4 is a simplified perspective view showing 
a plurality of CDs 24 being stored in the CD playback 
apparatus 21 of Fig. 1. 

[0086] Figs. 5A to 5H are simplified cross sectional 
side view showing a sequence of operations for insert- 
ing a CD 24 in the CD playback apparatus 21 of the em- 
bodiment of Fig. 1 . 

[0087] Figs. 6A to 6F are simplified cross sectional 
side view showing a sequence of operations for ejecting 
a stored CD 24 from the CD playback apparatus 21 of 
Fig. 1. 

[0088] Figs. 7A to 7F are simplified cross sectional 
side view showing a sequence of operations for trans- 
porting a CD 24 into a accommodating position after 
playback in the CD playback apparatus 21 of Fig. 1 . 
[0089] Figs. 8A to 81 are simplified cross sectional 
side view showing a sequence of operations for playing 
back a CD 24 in the CD playback apparatus 21 of Fig. 1 . 
[0090] Figs. 9A to 9L are simplified cross sectional 
side view showing a sequence of operations for chang- 
ing CDs 24 stored in a stocker 23 for playback in the CD 
playback apparatus 21 of Fig. 1 . 
[0091] Fig. 10 is a perspective view of a housing 22 
of the CD playback apparatus 21 shown Fig. 1. 
[0092] Fig. 1 1 is a perspective view showing a mech- 
anism section with the housing 22 of Fig. 10 removed. 
[0093] Fig. 1 2 Is a front view of the mechanism section 
of Fig. 11. 

[0094] Fig. 1 3 is a plan view of the mechanism section 
of Fig. 11. 

[0095] Fig. 14 is a right-side view of the rnechanism 
section of Fig. 11. 

[0096] Fig. 1 5 is a left-side view of the mechanism 
section of Fig. 11 . 

[0097] Fig. 1 6 is a rear view of the mechanism section 
of Fig. 11. 

[0098] Fig. 1 7 is a perspective view of a slide unit 60. 
[0099] Fig. 1 8 is a plan view of the slide unit 60 of Fig. 
17. 



[0100] Fig. 19 is a perspective view of a transport 
mechanism 34 in Fig. 1 . 

[01 01] Fig. 20 is a simplified perspective view of gear 
mechanisms 83. 86, and 87 shown in Fig. 19. 
5 [0102] Fig. 21 is a perspective view of a holder 39 con- 
stituting part of the stocker 23 shown in Fig. 1 . 
[01 03] Fig. 22 is a plan view of the holder 39 of Fig. 21 . 
[01 04] Fig. 23 is a bottom view of the holder 39 of Fig. 
21. 

10 [01 05] Fig. 24A is a diagram showing the holder 39 of 
Fig. 21 as viewed from the front, and Fig. 24B is a dia- 
gram showing the holder 39 of Fig. 21 as viewed from 
the right-hand side. 

[0106] Figs. 25A and 25B are diagrams showing, part- 
's ly in cross section, the holder 39 of Fig. 21 . and Fig, 25C 
is a diagram showing, partly in cross section, the holder 
39 of Fig. 21. 

[01 07] Fig. 26 is a perspective view of the stocker 23 
constructed by stacking the holders 39 of Fig. 21 . 
20 [0108] Fig. 27 is a plan view of the stocker 23 of Fig. 
26. 

[01 09] Fig. 28 is a front view of the stocker 23 of Fig. 

26. 

[0110] Fig. 29 is a right-side view of the stocker 23 of 
25 Fig. 26. 

[0111] Fig. 30A is a perspective view of a separating 
slide plate 56 shown in Fig. 1 3, and Fig. 30B is a per- 
spective view of a separating slide plate 56 shown in 
Fig. 13. 

30 [0112] Fig. 31 is a side view of the separating slide 
plate 56a of Fig. 30A. 

[01 1 3] Fig. 32 is a simplified perspective view showing 
how the holders 39 are separated using the separating 
slide plates 56 of Figs. 30A and 308. 
35 [011 4] Fig. 33 is an exploded perspective view show- 
ing the construction relating to a floating mechanism 27 
shown in Fig. 1 . 

[0115] Fig. 34 is a perspective view showing the con- 
struction relating to a separating mechanism 28 shown 
40 in Fig. 1 . 

[0116] Figs. 35A and 358 are simplified plan views 
showing the construction relating to a pressure lever 
140 shown in Fig. 34. and Fig. 35C is a diagram show- 
ing, partly in cross section, the construction relating to 
45 the pressure lever 140 of Fig. 34. 

[0117] Fig. 36A is a left -side view showing the con- 
struction of a PU lifting slide plate 150 for moving a PU 
unit 25 of Fig. 1 up and down. 

[0118] Fig. 368 is a left-side view showing the con- 
50 struction of a side plate 160 of a chassis 50 shown in 
Fig. 11. 

[0119] Fig. 37 is a perspective view of a basic mech- 
anism section relating to the chassis 50 shown in Fig. 
11. 

55 [01 20] Fig. 38 is a left-side view showing the construc- 
tion of a lifting slide plate 54 shown in Fig. 368. 
[0121] Figs. 39A and 398 are a left-side view and a 
front view, respectively, of a gear mechanism 180 for 
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transmitting driving force fronn a lifting motor 52 shown 
in Fig. 11. 

[01 22] Fig. 40 is a block diagram showing an electrical 
configuration for overall control of the CD playback ap- 
paratus 21 of Fig. 1. 

[0123] Fig. 41 is a timing chart Illustrating the opera- 
tion of a control circuit 29 of Fig. 40. 
[0124] Fig. 42 is a timing chart illustrating the opera- 
tion of the control circuit 29 of Fig. 40. 
[0125] Fig. 43 is a timing chart illustrating the opera- 
tion of the control circuit 29 of Fig. 40. 
[0126] Fig. 44 is a timing chart illustrating the opera- 
tion of the control circuit 29 of Fig. 40. 
[0127] Fig. 45 is a timing chart illustrating the opera- 
tion of the control circuit 29 of Fig. 40. 
[0128] Fig. 46 is a timing chart illustrating the opera- 
tion of the control circuit 29 of Fig. 40. 
[0129] Fig. 47 is a timing chart illustrating the opera- 
tion of the control circuit 29 of Fig. 40. 
[0130] Fig. 48 is a timing chart illustrating the opera- 
tion of the control circuit 29 of Fig, 40. 
[0131] Fig. 49 is a timing chart illustrating the opera- 
tion of the control circuit 29 of Fig. 40. 
[0132] Fig. 50 is a timing chart illustrating the opera- 
tion of the.control circuit 29 of Fig. 40. 
[0133] Fig. 51 is a timing chart illustrating the opera- 
tion of the control circuit 29 of Fig. 40. 
[0134] Fig. 52 Is a timing chart illustrating the opera- 
tion of the control circuit 29 of Fig. 40. 
[0135] Fig. 53 is a timing chart illustrating the opera- 
tion of the control circuit 29 of Fig. 40. 
[0136] Fig. 54 is a timing chart illustrating the opera- 
tion of the control circuit 29 of Fig. 40. 
[0137] Fig. 55 is a timing chart illustrating the opera- 
tion of the control circuit 29 of Fig. 40. 
[0138] Fig. 56 is a timing chart Illustrating the opera- 
tion of the control circuit 29 of Fig. 40. 
[0139] Fig. 57 is a timing chart illustrating the opera- 
tion of the control circuit 29 of Fig. 40. 
[0140] Fig. 58 is a timing chart illustrating the opera- 
tion of the control circuit 29 of Fig. 40. 
[0141] Fig. 59 is a timing chart illustrating the opera- 
tion of the control circuit 29 of Fig. 40. 
[0142] Fig. 60 is a timing chart Illustrating the opera- 
tion of the control circuit 29 of Fig. 40. 
[01 43] Fig. 61 is a perspective view showing the con- 
struction of a stocker according to the prior art. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIfy/lENTS 

[0144] Now referring to the drawings, preferred em- 
bodiments of the invention are described below. 
[0145] Fig. 1 is diagram showing diagrammatically the 
overcall construction of an automotive CD playback ap- 
paratus 21 according to one embodiment of the present 
invention. A housing 22 is constructed conforming to the 
standard size as vehicle-mounted equipment, known as 



1DIN, that is, about 18 cm In width, about 5 cm In thick- 
ness, and about 17 cm in depth. Inside the housing 22 
is installed a stocker 23 as a accommodating apparatus 
which is capable of accommodating up to six dlsk- 

5 shaped recording media or CDs 24. Each CD 24 has a 
diameter of about 1 2 cm and a thickness of about 1 .2 
mm, and its recorded information can be played back 
by a PU unit 25. The entire construction of the stocker 
23 can be moved up and down by means of a moving 

10 mechanism 26 which serves as a selection mechanism. 
A floating mechanism 27 supports the PU unit 25 In a 
mechanically floating condition with respect to other 
parts so that the PU unit 25 can be substantially isolated 
from external vibrations when the CD 24 mounted ther- 

is eon is being played back. When one accommodating 
position is selected by the moving mechanism 26, the 
stocker 23 is separated between top and bottom by a 
separating mechanism 28 to provide a space between 
the accommodating positions above and below the sep- 

20 arating position. On one side of the housing 22 are dis- 
posed an electronic circuit board, etc. containing a con- 
trol circuit 29 for controlling the movements of the vari- 
ous parts. 

[0146] The PU unit 25 is mounted displaceably on a 
25 slide base 30 which is supported on the bottom of the 
housing 22. The slide base 30 can be held by means of 
the floating mechanism 27 in such a manner as to float 
mechanically from the bottom of the housing 22. The 
control circuit 29 performs control so that the floating by 
30 the floating mechanism 27 is restrained by a lock mech- 
anism 31 , except when playing back the CD 24, to pre- 
vent the PU unit 25 from swaying independently of other 
parts in the housing 22. 

[01 47] An insertion/ejection slot 33 Is formed In a front 
35 panel 32 which serves as the operation panel of the 
housing 22, and within the housing 22, a transport 
mechanism 34 Is provided adjacent to the Insertion/ 
ejection slot 33. The transport mechanism 34 Includes 
a transport roller 35 and a supporting plate 36. The CD 
40 24 inserted or ejected through the insertion/ejection slot 
33 Is mounted on the supporting plate 36 and transport- 
ed by the rotation of the transport roller 35. When the 
CD 24 is being transported or played back inside the 
housing 22, the Insertion/ejection slot 33 is closed by a 
45 shutter mechanism 37 to prevent another CD 24 from 
being inserted accidentally. The PU unit 25 includes a 
turn table 38 for holding and rotating the CD 24. 
[01 48] The stocker 23, as will be described later, com- 
prises holders 39 as stocker members of Identical con- 
so struction stacked one on top of another. The separating 
mechanism 28 enters between designated stocker 
members to widen the gap therebetween, thus creating 
a space for the PU unit 25 to enter. The separating 
mechanism 28 works not only to separate the stocker 
55 23 but also to displace the holders 39, the stocker mem- 
bers in the separated section of the stocker 23. further 
In the stacking direction, while also displacing the PU 
unit in the stacking direction. The turn table 38 is pro- 



17 



EP 0 977 197 A2 



18 



vided with a chucking mechanism 40 for holding the CD 

24. 

[0149] Figs. 2. 3, and 4 are simplified schematic dia- 
grams showing how the CD 24 is inserted and played 
back in the CD playback apparatus 21 shown in Fig. 1 
and how it is stored in the stocker 23. Fig. 2 shows the 
CD 24 being inserted through the insertion/ejection slot 
33 of the housing 22 and drawn into the housing 22 by 
being sandwiched between the transport roller 35 and 
supporting plate 36 of the transport mechanism 34. 
When the CD 24 has been drawn into the housing 22, 
the shutter mechanism 37 in Fig. 1 closes the insertion/ 
ejection slot 33 to prevent a new CD 24 from being in- 
serted. Once the CD 24 has been drawn into the housing 

22. the transport roller 35 rotates in the reverse direction 
to push back the CD 24 until it is stopped by the shutter 
mechanism 37. This ensures correct positioning of the 
CD 24. 

[0150] Fig. 3 shows the condition in which the PL) unit 
25 moves upward from its standby position, mounts the 
thus positioned CD 24 on the turn table 38 by chucking, 
and moves into the separated space within the stocker 

23. It is also possible to play back the inserted CD 24 
by the PU unit 25 in this condition. 

[0151] Fig. 4 shows the condition in which the CD 24 
mounted on the turn table 38 is being transferred from 
the PU unit 25, which has moved into the space within 
the stocker 23, to a holder 39 in the stocker 23. The hold- 
er 39 as a stocker member, which is placed in a standby 
position below the CD 24 mounted and transported on 
the turn table 38, moves upward and removes the CD 

24 from the turn table 38 by lifting the circumferential 
edge of the CD 24. On the other hand, when a CD 24 
accommodated in the stocker 23 is to be transferred on- 
to the turn table 38 of the PU unit 25 for ejection, the 
holder 39 holding the CD 24 moves downward and 
transfers the CD 24 held thereon onto the turn table 38. 
When accommodating the CD 24 into the stocker 23, 
the PU unit 25 from which the CD 24 has been trans- 
ferred onto the holder 39 is moved out of the space in 
the stocker 23. When ejecting the CD 24. the PU unit 

25 on which the CD 24 received from the holder 39 in 
the stocker 23 is mounted is withdrawn and the CD 24 
is transferred onto the transport mechanism 24. 
[0152] Figs. 5A to 5H, Figs. 6A to 6F, Figs. 7A to 7F, 
Figs. 8A to 81, and Figs. 9A to 9L are simplified sche- 
matic diagrams showing how the CD 24 is inserted, 
ejected, accommodated, played back, and changed in 
the CD playback apparatus 21 of the present embodi- 
ment. Fig. 5A shows an insertion standby condition. In 
the transport mechanism 34. the transport roller 35 is 
lowered, ready to draw in the CD 24 when inserted. In 
the stocker 23, all the holders located below the holder 
39 corresponding to the selected accommodating posi- 
tion are moved down to create a space therebetween, 
while all the holders located above the selected holder 
39 are moved up. The CD 24 will be moved into the 
space created between the selected holder 39 and the 



holders located above it. The PU unit 25 is on standby 
in the standby position near the exit of the transport 
mechanism 34. 

[0153] Fig. 5B shows the condition in which the user 
5 of the CD playback apparatus 21 has inserted one CD 

24 in the insertion/ejection slot 33 in Fig. 1 . The transport 
roller 35 of the transport mechanism 34 first draws the 
inserted CD 24 into the housing 22, as shown in Fig. 5C. 
and then rotates in the reverse direction to position the 

10 CD 24. as shown in Fig. 5D. After the CD 24 has been 
drawn, as shown in Fig. 5C. the shutter mechanism 37 
in Fig. 1 is closed. When the CD 24 is moved in the re- 
verse direction, as shown in Fig. 5D, the rear edge of 
the CD 24 hits the shutter mechanism 37 in Fig. 1. and 

15 the CD 24 is thus positioned in place. 

[0154] When the CD 24 has been positioned as 
shown in Fig. 5(D), the PU unit 25 moves upward and 
receives the CD 24 by holding it on the turn table 38, as 
shown in Fig. 5E. The chucking mechanism 40 provided 

20 on the turn table 38 is activated to clamp the CD 24 onto 
the turn table 38, as shown in Fig. 5F. Next, the PU unit 

25 is moved in the direction of insertion, drawing the CD 
24 out of the transport mechanism 34 and transporting 
It Into the stocker 23. as shown in Fig. 5G; then, in the 

25 PLAY condition as shown in Fig. 5H, the lock mecha- 
nism 31 in Fig. 1 is released, allowing the PU unit 25 to 
be supported on the floating mechanism 27 in a me- 
chanically floating fashion, and in this condition, infor- 
mation Is played back from the CD 24. 

30 [0155] Figs. 6 A to 6F illustrate a sequence of opera- 
tions for ejecting the CD 24 from the playback condition 
shown in Fig. 5H. In the playback condition in Fig. 6A, 
the lock mechanism 31 in Fig. 1 is in an unlocked con- 
dition, but in Fig. 6B, the lock mechanism 31 In Fig. 1 is 

35 activated to restrain the floating condition provided by 
the floating mechanism 27 in Fig. 1. In Fig. 6C, the PU 
unit 25 is moved away from the inside of the stocker 23 
to the standby position near the exit of the transport 
mechanism 34. In Fig. 6D, the chucking mechanism 40 

40 is activated to unclamp the CD 24 from the turn table 
38. In Fig. 6E. the PU unit moves down into the standby 
position, while at the same time, the transport roller 35 
of the transport mechanism 34 lowers, thus holding the 
CD 24 between the transport roller 35 and the support- 

45 ing plate 36. In this way. the CD 24 is transferred from 
the PU unit 25 to the transport mechanism 34. In Fig. 
6F. the transport roller 35 rotates to eject the CD 24. The 
ejection operation is stopped when the CD 24 is ejected 
partway through the insertion/ejection slot 33 In Fig. 1, 

50 thus allowing the user of the CD playback apparatus 21 
to draw out the CD 24. 

[0156] Figs. 7A to 7F are simplified schematic dia- 
grams illustrating how the CD 24 is stored in a accom- 
modating position inside the stocker 23. The following 
55 explanation is given by assuming that the PLAY condi- 
tion shown in Fig. 7A is the same as the PLAY condition 
shown in Fig, 5H. When the CD 24 inserted through the 
insertion/ejection slot 33 is to be stored in the stocker 
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23. the sequence of operations in Figs. 5A to 5H is im- 
mediately followed by the sequence of operations for ac- 
commodating the CD 24 without playing back the CD 

24. In Fig. 7B, after the lock mechanism 31 in Fig. 1 is 
activated to restrain the floating condition, the PU unit 
25 and the holder 39 for holding the CD 24 are moved 
upward. In Fig. 7C, the CD 24 clamped on the turn table 
38 by the chucking mechanism 40 of the PU unit 25 is 
undamped. In Fig. 7D,the PU unit 25 moves downward, 
disengaging the CD 24 from the tum table 38 and allow- 
ing it to rest on the holder 39. In Fig. 7E, the PU unit 25 
moves to a position below the transport mechanism 34, 
and in Fig. 7F, the separated section of the stocker 23 
is moved down, the stocker 23 thus being reassembled 
into one unit. 

[0157] Figs. 8A to 81 illustrate a sequence of opera- 
tions for ejecting any one of the CDs 24 accommodated 
in the stocker 23. When the holder 39 holding the CD 

24 to be ejected is selected in the condition shown in 
Fig. 8A where the PU unit 25 is positioned below the 
transport mechanism 34 and the entire stocker 23 is in 
the downward position, the stocker 23 is separated be- 
tween the upper section, including the selected holder 
39, and the lower section located below the selected 
holder 39, as shown in Fig. 8B. In Fig. 8C. the PU unit 

25 moves into the thus created space in the stocker 23. 
In Fig. 8D, the PU unit 25 moves upward to hold on the 
turn table 38 the CD 24 to be ejected. In Fig. BE, the 
chucking mechanism 40 Is activated to clamp the CD 24 
onto the turn table 38. In Fig. 8F, the holder 39 on which 
the CD 24 was held moves downward and the CD 24 is 
now mounted on the turn table 38. In Fig. 8G, the PU 
unit 25 including the turn table 38 with the CD 24 mount- 
ed thereon moves away from the space created in the 
stocker 23 to the standby position near the exit of the 
transport mechanism 34. The CD 24 is inserted In the 
space between the lifted transport roller 35 and the sup- 
porting plate 36. In Fig. 8H, the CD 24 clamped on the 
turn table 38 by the chucking mechanism 40 is un- 
damped, and in Fig. 81. the PU unit 25 is moved down- 
ward and, at the same time, the transport roller 35 is 
lowered, thereby removing the CD 24 from the turn table 
38 by holding the CD 24 between the transport roller 35 
and the supporting plate 36; the transport roller 35 is 
then rotated to eject the CD 24. In Fig. 81. when the CD 
24 is removed from the insertion/ejection slot 33 by the 
user, the Insertion standby condition is entered, allowing 
the insertion of a new CD 24. 

[0158] Fig. 9A to 9L illustrate a sequence of disc 
change operations for changing one CD 24 in the PLAY 
condition for another CD 24 stored in the stocker 23. 
The sequence of operations from Figs. 9A to 9F is the 
same as the sequence of operations shown in Figs. 7A 
to 7F. The sequence of operations from Figs. 9G to 9K 
is the same as the sequence ot operations shown in 
Figs. 8A to 8E. In Fig. 9L, after the lock mechanism 31 
in Fig. 1 is released and the PU unit 25 placed in a me- 
chanically floating condition by the floating mechanism 



27. the holder 39 holding the selected CD 24 is moved 
down so that the CD 24 can be played back. Since the 
locking by the locking mechanism 39 is released, the 
CD 24 can be played back with the floating mechanism 

5 27 acting to substantially isolate the PU unit 25 from ex- 
ternal vibrations. However, since there is a possibility 
that the PU unit 25 may be displaced relative to other 
parts because of the absorption of vibrations, it is pref- 
erable that the PU unit 25 with the CD 24 mounted ther- 

10 eon be moved to a position where the CD 24 does not 
hit surrounding parts. 

[01 59] Fig. 1 0 shows an external view of the CD play- 
back apparatus 21 of Fig. 1. In the vicinity of the inser- 
tion/ejection slot 33 of the front panel 32, there are pro- 

75 vided selector buttons 41 to 46 so that the accommo- 
dating position of a CD 24 stored in the stocker 23 can 
be specified. The accommodating positions are as- 
signed numbers 1 to 6, for example, in sequence from 
bottom to top, and the corresponding number is speci- 

20 fied using the appropriate one of the selector buttons 41 
to 46. 

[0160] Fig. 11 shows the construction of the internal 
mechanism of the CD playback apparatus 21 of Fig. 1 
with the housing 22 removed. Figs. 12, 13, 14, 15, and 

2S 16 show the internal mechanism of Fig. 11 as viewed 
from the front, the top, the right-hand side, the left-hand 
side, and the rear, respectively. The entire construction 
of the internal mechanism is supported on a chassis 50, 
the front side being the side where the front panel 32 of 

30 the housing 22 is disposed and the rear side being the 
side opposite from the front panel 32. The shutter mech- 
anism 37 and the transport mechanism 34 are arranged 
in the fonward section of the chassis 50, while the stock- 
er 23 is mounted in the rearward section. The PU unit 

3S 25 is mounted movably in the backward and forward di- 
rections between the standby position shown in Fig. 13 
and the insertion position in the stoc ker 23, with the cent- 
er position of the tum table 38 always lying on the center 
line 51 of the chassis 50. Further, the PU unit 25 can be 

40 moved in swinging fashion with the turn table 38 at the 
swinging end, to move the turn table 38 to a position 
below the transport mechanism 34. 
[01 81] Disposed at both width wise ends of the chas- 
sis 50 are the moving mechanism 26 for moving the 

45 stocker 23 up and down, the separating mechanism 28 
for separating the stocker 23, and the mechanism for 
operating the PU unit 25 and the lock mechanism 31, 
the mechanisms comprising slide plates or the like mov- 
able back and forth in reciprocating fashion. A lifting mo- 

50 tor 52 and a separation motor 53 for driving the slide 
plates are mounted in the rear corners of the chassis 
50. The lifting motor 52 moves the lifting slide plates 54 
back and forth along the chassis 50 and selects the ac- 
commodating position in the stocker 23 based on the 

55 number of stack levels counted by a count sensor 55. 
Based on the accommodating position selected by the 
lifting motor 52, the separation motor 53 drives the sep- 
arating slide plates 56 to separate the stocker 23. A sep- 
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arating origin point switch 57 and a lifting origin point 
switch 58 for indicating the origin points of the separat- 
ing slide plates 56 and the lifting slide plates 54. respec- 
tively, are mounted at the front and rear ends of the 
chassis 50. The position of the slitting slide plates 56 is 
detected by a separating position sensor 59. The sepa- 
rating position sensor 59 is a linearly variable resistor, 
and is used so as to indicate the position by an analog 
voltage. The sensor output is A/D converted and treated 
as a digital value. 

[01 62] In the present embodiment, the lifting motor 52 
is also used to drive the transport roller 35. The transport 
roller 35 moves down to operate only when inserting or 
ejecting the CD 24, otherwise it is held in the lifted po- 
sition; therefore, to simplify the mechanism, the trans- 
port roller 35 is driven by the lifting motor 52 at all times. 
When it becomes necessary to move the stocker 23 up 
or down, a clutch mechanism is operated to couple the 
driving force to the lifting slide plates 54. The clutch 
mechanism in the present embodiment allows the driv- 
ing force of the lifting motor 52 to be coupled to the lifting 
slide plates 54 when the separating slide plates 56 are 
at their origin point. When the separating slide plates 56 
have moved away from their origin point, the clutch 
mechanism described later disengages the driving force 
of the lifting motor 52 from the lifting slide plates 54. 
[0163] Fig. 17 shows the construction of a slide unit 
60, mounted on the slide base 30, for moving the PU 
unit 25. Fig. 18 is a perspective plan view showing the 
slide unit 60 moved rearward relative to the slide base 
30. The slide unit 60 substantially comprises a slide 
plate 61 and a swivel plate 62. The slide plate 61 is mov- 
able backward and forward relative to the slide base 30. 
The swivel plate 62 can be swivelled about a swivel axis 
63 provided at its base end in such a manner as to cause 
the PU unit 25 at the tip to describe an arc relative to 
the slide plate 61 . An arc-shaped guide slot 64 for guid- 
ing the swivelling motion of the swivel plate 62 is formed 
in the slide plate 61 . An L-shaped guide slot 65 consist- 
ing of a longitudinal slot 66 and a lateral slot 67 is formed 
in the slide base 30. The swivel axis 63 has a protrusion 

68 which engages in the L-shaped guide slot 65 of the 
slide base 30; when the protrusion 68 is engaged in the 
lateral slot 67 of the L-shaped guide slot 65, a protrusion 

69 provided on the swivel plate 62 engages in the arc- 
shaped guide slot 64 of the slide plate 61. allowing the 
swivel plate 62 to swivel. When the protrusion 68 on the 
swivel plate 62 becomes engaged in the longitudinal slot 
66 of the L-shaped guide slot 65, further swivelling mo- 
tion of the swivel plate 62 is prevented, allowing only 
forward and backward movements with the protrusion 
68 engaged in the longitudinal slot 66. 

[0164] The PU unit 25 is moved on the swivel plate 
62 by means of a feed screw shaft 71 which is driven 
for rotation by a feed motor 70. The positioning of the 
PU unit 25 at the origin point on the turn table 38 is de- 
tected by a PU origin point switch 72. In the case of a 
conventional PU unit, when the PU unit has reached the 



origin point, no further driving by the feed motor 70 is 
not performed. In the present embodiment, on the other 
hand, the PU unit 25 is not stopped mechanically at the 
origin point, but the feed motor 70 is further driven, 

5 thereby enabling the clamping by the chucking mecha- 
nism 40 to be released. The clamp released condition 
is detected by a clamp release switch 73. The turn table 
38 is directly driven for rotation by a spindle motor 74. 
[0165] The slide unit 60 is moved relative to the slide 

10 base 30 by means of a slide motor 75. The slide motor 
75 is mounted on the slide base 30, and the moving po- 
sition of the slide plate 61 is detected by a slide origin 
point switch 76, a slide completion switch 77. and an 
insertion/ejection standby switch 78. In the slide unit 60, 

IS a gear mechanism for transmitting the driving force of 
the slide motor 75 to the slide plate 61 Includes a slip 
mechanism 79 for preventing the transmission of exces- 
sive driving force. The forward movement of the slide 
plate 61 is limited by pins 61a striking against prescribed 

20 portions of the transport mechanism 34. 

[01 66] Fig. 1 9 shows the construction of the transport 
mechanism 34 and an open/close mechanism including 
the shutter mechanism 37. The driving forces of the lift- 
ing motor 52 and splitting motor 53 mounted in the rear- 

25 ward section are transmitted to spur gears 80 and 81, 
respectively. Since the transport roller 35 in the transport 
mechanism 34 is driven by the lifting motor 52 mounted 
In the rearward section, as previously described, a drive 
shaft 82 with the spur gear 80 clamped to its base end 

30 is provided in extending fashion and coupled at its other 
end to a gear mechanism 83. Likewise, the driving force 
of the splitting motor 53 mounted in the rearward section 
is transmitted via a drive shaft 84 with the spur gear 81 
clamped to its base end, to rotate a link shaft 85 linking 

35 between both sides and thus drive both separating slide 
plates 56 equally in the fonward and backward directions 
via gear mechanisms 86 and 87 provided at both ends 
of the link shaft 85. 

[0167] The shutter mechanism 37 in the open/close 

40 mechanism includes an open/close slide plate 88a, a 
shutter sliding member 88b. and a shutter member 88c. 
The open/close mechanism itself further includes open/ 
close pins 89a in conjunction with which an open/close 
stopper 89b and a pin sliding plate 89c are provided. 

45 The open/close pins 89a as a pair are arranged at both 
widthwise ends, spaced apart by a distance smaller than 
the diameter of the CD 24 to prevent another CD 24 from 
being inserted. When inserting the first CD 24, or when 
ejecting a CD 24, the open/close pins 89a are retracted 

50 out of the moving range of the CD 24 by the insertion or 
ejecting force of the CD 24 to allow the insertion and 
ejection of the CD 24. When preventing double inser- 
tion, the open/close pins 89a are restrained by the open/ 
close stopper 89b and do not retract when being hit by 

55 a CD 24, thus preventing the insertion of the CD 24. The 
shutter member 88c, as earlier described, is used when 
positioning the inserted CD 24 in place by rotating the 
transport roller 35 in the reverse direction. 
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[0168] Further, an insertion detection switch 90a, an 
insertion presence/absence switch 90b. an insertion 
completion switch 90c, and an ejection completion 
switch 90d are also provided in connection with the in- 
sertion and ejection of the CD 24. 
[01 69] The linear movement of the slide unit 60 is per- 
formed via the gear mechanisms 86 and 87 of identical 
construction by transmitting the driving force, conveyed 
via the slip mechanism 79. to both sides of the slide base 
30 by means of the link shaft 85. Since both sides are 
driven simultaneously and equally, a smooth movement 
can be accomplished. 

[0170] Fig. 20 shows a simplified schematic of the 
gear mechanisms 83, 86, and 87 shown in Fig. 19. A 
bevel gear 83a forming a part of the gear mechanism 
83 for driving the transport roller 35 Is provided at the 
end of the drive shaft 82, and transmits the driving force 
from the lifting motor 52 to a bevel gear 83b and a spur 
gear 83c. A bevel gear 84a is provided at the end of the 
drive shaft 84. and transmits the driving force from the 
splitting motor 53 to a bevel gear 84b and a spur gear 
84c. The link shaft 85 is provided with spur gears 85a 
and 85b at its right end and a spur gear 85c at its left 
end. The driving force from the splitting motor 53 is 
transmitted from the spur gear 84c to the spur gear 85a 
via a spur gear 86b mounted on a shaft 86a of the gear 
mechanism 86. 

[0171] The spur gear 86b is not fixed to the shaft 86a, 
but is rotatable freely around the shaft 86a- A spur gear 
86c and a pinion gear 86d are mounted at both ends of 
the shaft 86a of the gear mechanism 86. The gear mech- 
anism 87 at the left side comprises a spur gear 87b ro- 
tatable freely around a shaft 87a and a spur gear 87c 
and pinion gear 87d mounted at both ends of the shaft 
87a, and has the same construction as the gear mech- 
anism 86 at the right side. 

[0172] When the driving force is transmitted to the 
spur gear 85a, the link shaft 85 rotates and the driving 
force is transmitted to the spur gears 86c and 87c via 
the spur gears 85b and 85c, respectively. This driving 
force causes the pinion gears 86d and 87d to rotate, 
thus driving the racks of the separating slide plates 56b 
and 56a back and forth. In the gear mechanism 87 at 
the left side, the driving force transmitted from the lifting 
motor 52 via the drive shaft 82 is transmitted via the spur 
gear 87b to the drive mechanism for the transport roller 
35. 

[01 73] Figs. 21 , 22, 23, 24A. and 24B show the shape 
of the holder 39. Fig. 21 is a perspective view, Fig. 22 
is a plan view. Fig. 23 is a bottom view, Fig. 24A is a 
front view, and Fig. 24B is a right-side view. The holder 
39 Is substantially semicircular In shape. A CD mounting 
portion 91 for mounting a CD 24 is formed along the in- 
ner circumference of the holder 39. The holder 39 is de- 
signed so as to hold the circumference of the CD 24 
along a length greater than the semicircular length so 
that the CD 24 can be held by just placing the CD 24 in 
a horizontal position onto the CD mounting portion 91. 



A retention projection 92 for holding the CD 24 mounted 
on the CD mounting portion 91 in place is formed at the 
rear end of the holder 39. Splitting projections 93, 94. 
95, and 96. used when separating the holder 39 by the 

s splitting slide plates 56, as will be described later, are 
formed on both sides of the holder 39. Further, a pair of 
insertion holes 97 and 98 are formed at both widthwise 
sides of the holder 39. Positional displacement preven- 
tion projections 99 and 100 are formed In the fonward 

10 section of the surtace of the holder 39. 

[0174] Fig. 25A shows the cross sectional structure 
including the positional displacement prevention projec- 
tions 99 and 100, Fig, 25B shows the cross sectional 
structure including the retention pawl 92, and Fig. 25c 

IS shows the end face shape of the splitting projections 93, 
94, 95. and 96. As shown in Fig. 25A, the positional dis- 
placement prevention projection 99 is protruding from 
the surface of the holder 39. The depth of the CD mount- 
ing portion 91, measured relative to the surface of the 

20 holder 39. is made larger than the thickness of the CD 
24 so that the surtace of the CD 24, when mounted on 
the CD mounting portion 91. does not protrude above 
the CD mounting portion 9 1 . Recessed portions 99a and 
100a are formed in the back surfaces of the positional 

25 displacement prevention projections 99 and 1 00 so that, 
when holders 39 are stacked one on top of the other, 
the recessed portions 99a and 1 00a of the upper holder 
39 engage onto the positional displacement prevention 
projections 99 and 100 of the lower holder 39, prevent- 

30 ing positional displacement while, at the same time, 
making It possible to stack the holders close together 
without leaving gaps between them. 
[0175] As shown in Fig. 258, the retention pawl 92 is 
formed at a position slightly spaced away from the CD 

35 24 mounted on the CD mounting portion 91 . When the 
CD 24 is pushed in the direction of insertion, the surtace 
of the CD 24 touches the retention pawl 92 by which the 
CD 24 is held In place so as not to come off the CD 
mounting portion 91. More specifically, the retention 

40 pawl 92 has such a shape that covers a portion of the 
surface of the CD 24 only when the outer edge of the 
CD 24 is pressed against the holder wall surface. 
[0176] As shown in Fig. 25C, the end face shape of 
the splitting projections 93. 94, 95, and 96 is a triangle 

45 with its base facing up. This allows the tip of the splitting 
slide plate 56 to easily enter the space below and above 
the splitting projections 93, 94, 95, and 96 of the stacked 
holders 39 and widen the gap between them. 
[0177] Figs. 26, 27, 28, and 29 show the stocker 23 

50 constructed with the holders 39 stacked one on top of 
another Fig. 26 is a perspective view. Fig. 27 is a plan 
view, Fig. 28 is a front view, and Fig. 29 is a right-side 
view. 

[0178] The stocker 23 includes a bottom plate 101 
55 which is lifted up and down by the lifting slide plates 54, 
a pair of lift guides 102 and 103 formed protruding up- 
ward from the base plate 1 01 . the six holders 39 through 
the insertion holes 97 and 98 of which are inserted the 
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lift guides 102 and 103. and a top plate 104. The top 
plate 104, except for the center cut-out 105 thereof, is 
formed in a substantially rectangular shape so that it can 
hold down the upper surface of the CD 24 mounted on 
the uppermost holder 39. Splitting projections 108 to 
109 corresponding to the separating projections 93 to 
96 of the holders 39 are formed at the four comers of 
the rectangle. 

[0179] The top plate 104 is also provided with inser- 
tion holes 110 and 111 through which the lift guides 102 
and 103 are inserted, and positional displacement pre- 
vention holes 112 and 113 which engage on the posi- 
tional displacement prevention projections 99 of the up- 
permost holder 39, In the present embodiment, the hold- 
ers 39 of identical construction can be used for accom- 
modating a plurality of CDs 24. Pins 114, 115. 116, and 
117 which engage in the step-like slots formed in the 
lifting slide plates 54 for lifting operation are formed on 
both sides of the bottom plate 101 . 
[0180] Spring retainers 118 are provided on both 
sides of the top plate 104. A thin, long coil spring 119 is 
connected to each spring retainer 118, and the end of 
each coil spring 11 9 is hooked onto the end of the other 
coil spring 1 1 9 for connection at the center of the bottom 
plate 101 . Since the coil springs 119 are long, the spring 
force urging the stocker 23 in the closing direction can 
be made substantially the same when the overall length 
of the springs is expanded by separating the stocker 23 
as when the overall length is contracted by closing the 
stocker 23. Pulleys are provided where the coil springs 
119 bend to ensure smooth changes in direction. 
[0181] Figs. 30A, 30B. and 31 show the shape of the 
separating slide plates 56 that can separate the stocker 
23 at an arbitrary position. Figs. 30A and 30B show per- 
spective views, and Fig. 31 shows a side view. Fig. 30A 
shows the right-side separating slide plate 56a, and Fig. 
30B shows the left-side separating slide plate 56b. Two 
pairs of upper and lower cams 120 and 121 are formed 
on each separating slide plate 56, one upper/lower cam 
pair in the forward section and the other pair in the rear- 
ward section of the plate. The separating projections 93 
to 96 on the holder 39 at the accommodating position at 
which the stocker 23 is separated move upward along 
the slopes of the upper cams 120. The holder under- 
neath the holder 39 at which the stocker 23 is separated 
Is prevented by the lower cams 121 from moving up- 
ward. The separating projections 93 to 96 moving up- 
ward along the slopes of the upper cams 120 are sep- 
arated by separators 122 between the holder 39 at the 
accommodating position and the holder 39 above it. 
When the uppermost holder 39 is selected, the separat- 
ing projections 106 to 109 on the top plate 104 are sep- 
arated by the separators 122. The lower holder 39 is 
further pressed downward by the spring force of press- 
ing portions 123. The fonward and backward move- 
ments of the separating slide plates 56 are accom- 
plished by driving the racks 124, each provided in the 
fonward upper section of each separating slide plate 56, 



by means of the pinion gears 86d and 87d in the gear 

mechanisms 86 and 87 shown in Fig. 20. 
[0182] A spring retainer 125 for interlocking with the 
lifting mechanism of the slide unit 60 shown in Fig. 17 
s is provided on the upper side of each separating slide 
plate 56. and a pin 1 26 is provded in protruding fashion 
on one side of the plate. Further, as will be described 
later in connection with Figs. 35A and 358, a pressure 
release cam 1 27 is provided at the front end of the sep- 
10 arating side plate 56a in connection with the mechanism 
for pressing the CD 24 in the lower separated section of 
the stocker 23 to prevent it from coming off. 
[0183] In Fig. 31. the relationships between the sep- 
arating projections 93 and 94 and the moving position 
IS of the separating slide plate 96a are indicated by refer- 
ence characters 93al, 93a2, .... 94c, etc. Characters "a", 
"b", and "c" following the numbers "93" and "94" desig- 
nating the separating projections correspond to the 
holder 39 located above the selected holder 39, the se- 
20 lected holder 39. and the holder 39 located below the 
selected holder 39, respectively When the selected 
holder 39 is the uppermost holder 39, the member lo- 
cated above it is the top plate 104. When the selected 
holder 39 is the lowermost holder 39. the member locat- 
es ed below it is the bottom plate 101. The last numbers 
"1 "2", "3", and "4" correspond to the separated condi- 
tions of the stocker 23. 

[01 84] Referring to Figs. 5 to 9, °1 " indicates the stock- 
er 23 in the closed condition corresponding to Figs. 7F, 

30 8A, 9F, and 9G. The number "2" indicates the separated 
condition corresponding to Figs. 7B to 7E, 8B to 8E, 98 
to 9E. and 9H to 9K. The number "3" indicates the con- 
dition corresponding to Figs. 5H. 6A, 7A, 9A, and 9L 
The number "4" indicates the condition corresponding 

35 to Figs. 5A to 5G, 68 to 6F, and 8F to 81 . 

[0185] Fig. 32 shows the upper cams 120 and lower 
cams 1 21 displacing the separating projections 93 to 96 
to separate the holders 39. Using the separating slide 
plates 56 shown here, the separated conditions shown 

40 in Figs. 5 to 9 can be accomplished. 

[0186] Fig. 33 shows a simplified schematic of the 
floating mechanism 27 for the slide base 30. The floating 
mechanism 27 includes dampers 1 30 mounted on the 
chassis 50. pins 131 inserted in the dampers 130 from 

46 the slide base 30 side, and springs 1 32 disposed out- 
wardly of the dampers 130 and pins 131. Lock shafts 
1 33 and a lock piece 1 34 are also provided on the slide 
base 30 in such a manner as to protrude toward the 
chassis 50. A locking notch 135 is formed in the lock 

50 piece 134. The lock mechanism 31 mounted on the 
chassis 50 restrains the lock shafts 1 33 to prevent rel- 
ative motion in a plane perpendicular to the thickness, 
I.e., in the horizontal plane, and restrains the vertical 
motion of the PU unit 25 by using the locking notch 1 35 

55 of the lock piece 1 34. 

[0187] A pressure lever 140, which is provided adja- 
cent to the lock mechanism 31 , is used to press the CD 
24 in the lower separated section of the stocker 23. The 
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pressure lever 140 Is urged by a spring 1 41 and presses 
the upper surface and edge face of the CD 24. When 
the stocker 23 is not separated, the pressing force is 
released. The height at which to separate the stocker 
23 is fixed, and the position of the holder 39 at which to 
separate the stocker 23 is determined by the upward/ 
downward movennent of the entire construction of the 
stocker 23. Accordingly, the pressure lever 140 can al- 
ways press the uppermost CD 24 in the lower separated 
section of the stocker 23. 

[01 88] Fig. 34 shows the arrangement of the essential 
parts constituting the separating mechanism 28 shown 
in Fig. 1 . On both sides of the chassis 50 are arranged 
the separating slide plates 56 which move back and 
forth in interlocking fashion. The right-side separating 
slide plate is designated by 56a and the left-side plate 
by 56b, and they are collectively designated by refer- 
ence numeral 56. In connection with the separating slide 
plates 56. the pressure lever 140 is disposed in the for- 
ward section of the chassis 50. The pressure lever 140 
Is urged by the spring 141 in such a manner as to press 
the lower separated section of the stocker 23 from the 
front side to prevent the CDs 24 accommodated therein 
from coming off the holders. When the separating slide 
plates 56 are moved to the fonward end position and the 
stocker 23 is restored to the unsplit condition, the press- 
ing force being applied on the stocker 23 by the pressure 
lever 140 is released. 

[0189] Figs. 35 A. 35B, and 35C show the construction 
relating to the action of the pressure lever 140, When 
the separating slide plate 56a is moved rearward and 
the pressure release cam 1 27 is not in contact, as shown 
in Fig. 35A. the pressure lever 140 is in the pressing 
condition. When the separating slide plate 56a is moved 
back to its origin point, as shown in Fig. 35B, the pres- 
sure release cam 127 comes into action, and the pres- 
sure lever 140 is released. The action to release the 
pressure lever 1 40 is performed via a release lever 1 42. 
When a pin 143 at one end of the release lever 142 is 
driven so as to move the release lever 1 42 to the left by 
being guided by the pressure release cam 127, a pin 
144 at the other end applies such an angular displace- 
ment to the pressure lever 140 as to release the press- 
ing force. 

[0190] Fig. 35C shows the cross sectional shape of 
the pressure lever 140 taken along cutting line C-C in 
Fig. 35A. An upper surface pressing portion 1 45 and an 
edge face pressing portion 1 46 are formed on the por- 
tions of the pressure lever 140 that contact the circum- 
ference of the CD 24. 

[0191] Figs. 36A and 36B show the construction re- 
lating to a PL) lifting slide plate 1 50 for moving the slide 
base 30 up and down in interlocking fashion with the 
separating slide plate 56. Fig. 36A shows the PU lifting 
slide plate 150 itself, and Fig. 36B shows the lifting slide 
plate 150 mounted on the chassis 50 as viewed from 
the left side thereof. 

[0192] As shown in Fig. 36A. PU lifting slots 151 for 



moving the slide base 30 up and down are formed in the 
PU lifting slide plate 150. The PU lifting slide plate 150 
moves backward and fonvard by being guided by pins 
152. An interlocking slot 153 engages on the pin 126 of 

s the separating stkie plate 56 and, when the separating 
slide plate 56 moves backward more than a certain dis- 
tance, causes the PU lifting slide plate 150 to move 
backward in interlocking fashion, causing the rack 154 
formed on the upper side to engage with the pinion gear 

10 86d. 87d and thereby enabling the PU lifting slide plate 
150 to move further backward. The PU lifting slide plate 
150 is also provided with a spring retainer 155 on which 
one end of a coil spring, whose other end is supported 
on the spring retainer 125 of the separating slide plate 

IS 56, is hooked. 

[01 93] As shown in Fig. 36B. the PU lifting slide plate 
150 is mounted on a side plate 160 of the chassis 50. 
Slide slots 161 serving as cams are formed In the side 
plate 160. and the pins 152 of the PU lifting slide plate 

20 1 50 engage in the slots which thus guide the backward/ 
fonward movement of the PU lifting slide plate 150. 
Mounted below the PU lifting slide plate 150 is the lifting 
slide plate 54. 

[0194] The PU lifting slide plate 150 can be made in- 

25 tegral with the separating slide plate 56. In that case, 
the PU lifting slots 1 51 are formed in the separating slide 
plate 56. By providing these slide plates separately as 
in the present embodiment, the length necessary in the 
longitudinal direction can be reduced. 

30 [0195] Fig. 37 shows the basic drive mechanism for 
the lifting slide plates 54, mounted on the chassis 50, 
and Fig. 38 shows the construction of the lifting slide 
plate 54 itself. The lifting slide plates 54 on both sides 
are mechanically linked together by an interlinking lever 

35 1 70 located in the forward section of the chassis 50, and 
move in opposite directions to each other in such a man- 
ner that when one moves in the forward direction, the 
other moves in the backward direction. The interlinking 
lever 170 is mounted swingably about a support shaft 

40 171 at the center. The left-side lifting slide plate 54 is 
moved backward and fonvard by the driving force trans- 
mitted from the lifting motor 52 to a pinion gear 173 via 
a bevel gear 172. 

[0196] As shown in Fig. 38, step-like slots 174 are 
45 formed in each lifting slide plate 54, and are engaged 
with the pins 114. 115, 116. and 117 formed on the bot- 
tom plate 101 of the stocker 23. The step-like slots 174 
work as cams and move the entire construction of the 
stocker 23 up and down. When selecting a particular 
50 holder 39, the stocker 23 is moved up or down so that 
the position between the holders 39 at which the stocker 
23 is to be separated is brought to the same height as 
the height of the tip of the separating slide plate 56. In 
the present embodiment, the holder 39 located above 
55 the separating position is selected, but It is equally pos- 
sible to make the construction so that the holder 39 be- 
low the separating position is selected. 
[0197] Fig. 39A and 398 show the construction of a 
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gear mechanism 180 interposed between the bevel 
gear 172 shown in Fig. 37 and the lifting motor 52. Fig. 
39A Is a left-side view, and Fig. 39B is a front view. The 
driving force is transmitted to the gear mechanism 180 
via a worm gear 181 mounted to the output shaft of the 
lifting motor 52. Inside the gear mechanism 180 is pro- 
vided a planetary gear 1 82 which engages or disengag- 
es the driving force transmission to a bevel gear 1 83. 
When a pin 185 at the end of a clutch lever 184 is 
pressed by the tip of the separating slide plate 56b, the 
planetary gear 182 is so displaced as to be disengaged 
from the bevel gear 183. As long as the pin 185 is not 
pressed by the tip of the separating slide plate 56b, a 
spring 186 keeps the planetary gear 1 82 in engagement 
with the bevel gear 1 83 so that the driving force is trans- 
mitted via the bevel gear 183 to the bevel gear 172 to 
drive the lifting slide plate 54. 

[0198] The movement of the separating slide plate 
56b that stops the driving of the lifting slide plate 54 cor- 
responds to the condition indicated by the reference 
characters 93a4, 93b4, 93c4, 94a4, 94b4. and 94c4 in 
Fig. 31, in which condition the stocker 23 is separated 
and the selected holder 39 is positioned downward of 
the turn table 38. In this condition, only the PL) lifting 
slide plate 150 is driven by the driving force of the split- 
ting motor 54 to move the PU unit 25 up and down. 
[0199] Fig. 40 shows an electrical configuration for 
controlling the various parts of the CD playback appa- 
ratus 21 by the control circuit 29 in Fig. 1 . The control 
circuit 29 includes a microcomputer or the like which 
performs various operations in accordance with a preset 
program. The kind of operation to be performed is spec- 
ified in accordance with an instruction from an input 
switch 1 90 which Includes the selector buttons 41 to 46 
provided on the front panel 32. 
[0200] Figs. 41 to 60 show the control operations per- 
formed by the control circuit 29 of Fig. 40. Each motor 
can switch the direction of its rotation between clockwise 
direction (CW) and counterclockwise direction (CCW). 
The output value of the separating position sensor 59 is 
an analog-to-digital converted value and expressed as 
a hexadecimal number with a suffix "h". Further, "const. 

"inc.", and "dec." indicate that the value is constant, 
increases, or decreases, respectively. 
[0201] Fig. 41 shows the control timing for the opera- 
tion performed from the time that the slide base 30. in- 
cluding the PU unit 25, is floated from the chassis 50 by 
means of the floating mechanism 27. until the time that 
the CD 24 is returned to the holder 39 in the stocker 23. 
At operation start point S. the holder 39 temporarily 
moved downward, as shown in Fig. 9A, is moved up- 
ward by driving the separating slide plates 56 by rotating 
the splitting motor 53 in the counterclockwise direction 
(CCW): the holder 39 pressed downward by the sepa- 
rators 122 is now moved upward and the floating con- 
dition is restored by releasing the lock applied by the 
lock mechanism 31 . Fig. 42 shows a sequence of oper- 
ations by which the CD 24 clamped by the chucking 



mechanism 40 is undamped and the slide unit 60 is 
moved downward to disengage the CD 24 from the turn 
table 38. Fig. 43 shows a control sequence for the op- 
eration performed to withdraw the slide unit 60 from the 

5 inside of the stocker 23 and retract it into the standby 
position. Fig. 44 shows a sequence of operations by 
which the PU unit 25 is retracted outside the stocker 23 
and the space created by separating the stocker 23 is 
closed by. the movement of the separating slide- plates 

10 56, thus putting the stocker 23 in the unsplit condition 
to end the separated condition. Fig. 45 shows a se- 
quence of operations by which the entire construction 
of the stocker 23 is moved up and down by the lifting 
slide plates 54. The lifting slide plates 54 are moved to 

IS select one of the accommodating positions in the stock- 
er 23. When the selected accommodating position is de- 
tected using the output of the counter sensor 55, the lift- 
ing motor 52 is stopped. With the control sequence il- 
lustrated in Figs. 41 to 45 above, the sequence of oper- 

20 ations from Fig. 7A to 7F or Fig, 9A to 9F can be per- 
formed. 

[0202] Fig. 46 shows the control operations when 
separating the stocker 23 by the slitting slide plates 56. 
Fig. 47 shows the operation for inserting the PU unit 25 

25 in the space created by separating the stocker 23, Fig, 
48 shows the operation for moving upward the turn table 
38 of the PU unit 25 inserted in the stocker 23 and for 
mounting the CD 24 on the turn table 38. Fig. 49 shows 
the control of operations by which the CD 24 is clamped 

30 onto the turn table 38 by activating the chucking mech- 
anism 40 and the locking by the lock mechanism 31 Is 
released to allow the PU unit 25, etc. on the slide base 
30 to be floated by the floating mechanism 27. With the 
control sequence illustrated in Figs. 46 to 49, the se- 

35 quence of operations from Figs. 9G to 9L can be per- 
formed. 

[0203] Fig. 50 shows the control of operations by 
which, with the CD 24 clamped on the turn table 38 in 
the stocker 23. the holder 39 on which the CD 24 was 

40 accommodated is moved downward. Fig. 51 shows the 
operation for transporting the CD clamped on the turn 
table 38 to the standby position by using the PU unit 25. 
Fig. 52 shows the control of operations by which, with 
the PU unit 25 positioned in the standby position, the 

45 CD 24 clamped on the turn table 38 by the chucking 
mechanism 40 is undamped, and the slide unit 60 is 
moved down while, at the same time, the transport roller 
35 is lowered to hold the CD 24 in the transport mech- 
anism 34 and the turn table 38 is retracted below the 

50 transport path of the CD 24. Fig. 53 shows the control 
of operations for ejecting the CD 24 outside by driving 
the transport roller 35. The control sequence illustrated 
in Figs. 50 to 53 corresponds to the sequence of oper- 
ations shown in Figs. 6A to 6R 

55 [0204] Fig, 54 shows the control of operations by 
which the CD 24 inserted through the insertion/ejection 
slot 33 is drawn inside by the transport roller 35. Fig, 55 
shows the control of operations by which the transport 
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roller 35 Is driven in the reverse directbn to position the 
CD 24 into the standby position. Fig. 56 shows the con- 
trol of operations by which the PL) unit 25 is moved up- 
ward to mount the thus positioned CD 24 onto the turn 
table 38. Fig. 57 shows the control of operations by 
which the CD 24 clamped on the tum table 38 by the 
chucking mechanism 40 is transported into the space in 
the stocker 23 by moving the PU unit 25. With the control 
sequence illustrated in Figs. 54 to 57 above, the se- 
quence of operations in Figs. 5A to 5G can be per- 
formed. 

[0205] Fig. 58 shows the control of operations by 
which the slide base 30 is locked by the lock mechanism 
31 and the tum table 38 of the PU unit 25 is moved up- 
ward. Figs. 59 and 60 show the operations for clamping 
the CD 24 onto the turn table 38 and for unclamping the 
CD 24, respectively. As previously described, the 
clamping of the CD 24 by the clamp mechanism 40 is 
performed using the feed motor 70 which moves the PU 
unit 25 into the chucking position. To achieve this, the 
PU origin point switch 72 and the clamp release switch 
73 are used as inputs in the control of the chucking 
mechanism 40. 

[0206] While the above embodiment has been de- 
scribed dealing with the CD 24 which is a disk-shaped 
recording medium, the present invention Is equally ap- 
plicable to other disk-shaped recording media such as 
DVDs. The invention can also be applied to MDs and 
like recording media housed in cassettes or cartridges. 
Further, since the CD 24 is handled in a substantially 
horizontal position, the accommodating and transport 
mechanisms can be simplified, but the mechanisms can 
be adapted to handle the CD 24 in other positions. 
[0207] As the recording media, not only the playback- 
only CD 24 but information recordable media such as 
CD-R or CD-RW can also be used. Such writable re- 
cording media can be used as information recording me- 
dia, for example, for personal computers. By applying 
the present invention, a playback apparatus or a play- 
back/recording apparatus capable of accommodating 
many recording media, whether it is internal or external 
to a personal computer or the like, can be made compact 
in construction, and yet the recording media can be in- 
serted or ejected one at a time. 
[0208] The invention may be embodied in other spe- 
cific forms without departing from the spirit or essential 
characteristics thereof. The present embodiments are 
therefore to be considered in all respects as illustrative 
and not restrictive, the scope of the invention being in- 
dicated by the appended claims rather than by the fore- 
going description and all changes which come within the 
meaning and the range of equivalency of the claims are 
therefore intended to be embraced therein. 



Claims 

1 , A recording media accommodating apparatus hav- 



ing a plurality of accommodating positions arranged 
along a recording media (24) thickness direction for 
individually accommodating substantially disk- 
shaped recording media (24). the apparatus com- 
5 prising: 

a housing (22) containing therein the accom- 
modating apparatus (23), provided with an in- 
sertion/ejection slot (33) through which -the re- 
10 cording media (24) are inserted or ejected one 

at a time; 

a plurality of holders (39) disposed at the re- 
spective accommodating positions, separable 
in the thickness direction at an arbitrary accom- 

15 modating position, each holder being capable 

of holding one recording medium (24); and 
a playback mechanism (25) for playing back in- 
formation recorded on the recording media 
(24). the playback mechanism (25) being capa- 

20 ble of moving into a space created by the holder 

(39) separation and transferring the recording 
media (24) to and from the holders (39) and al- 
so capable of moving to a position near the In- 
sertion/ejection slot (33) and transferring the 

25 recording media (24) to and from the insertion/ 

ejection slot (33). 

2. The recording media accommodating apparatus.of 
claim 1, further comprising: 

30 

a separating member (56) which enters be- 
tween holders (39) in the same direction as the 
direction of the movement of the playback 
mechanism (25) entering between the accom- 
-35 modating positions of the holders (39). and 

thereby widens the gap between the holders 
(39) and creating a space therebetween; 
a selection mechanism (54) for moving the plu- 
rality of holders (39) in its entirety along the 

40 thickness direction, and for selecting the posi- 

tion at which the separating member (56) en- 
ters between the holders (39); and 
a separating mechanism (53, 86, 87) for caus- 
ing the separating member (56) to enter be- 

45 tween the holders (39) and thereby separating 

the holders (39). 

3. The recording media accommodating apparatus of 

claim 2, wherein the separating member (56) is pro- 
50 vided on each side of the holder (39) assembly as 
a pair. 

4. The recording media accommodating apparatus of 
claim 2, wherein the recording media (24) are of a 

55 disk-like shape, and the holders (39) are substan- 
tially semicircular in shape, each holder being con- 
structed to accommodate a recording medium (24) 
in a substantially horizontat position, and having an 
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opening facing the direction of the movement of the 
playback mechanism (25) and separating guide 
portions (93. 94, 95. 96) with which the separating 
members (56) engage to separate the accommo- 
dating apparatus. 

5. The recording media accommodating apparatus of 
claim 3. wherein the separating mechanism (53, 
86 ,87) is provided with a driving source (53) for 
driving the pair of separating members (56) so as 
to simultaneously enter between the holders (39). 

6. The recording media accommodating apparatus of 
claim 5, wherein the separating mechanism (53. 86. 
87) is further provided with transmission mecha- 
nisms (86, 87) of identical construction for transmit- 
ting driving force from the driving source (53) to the 
pair of separating members (56). 

7. The recording media accommodating apparatus of 
claim 2. further comprising: 

a spring (119) for urging the plurality of holders 
(39) toward one side of the stacking direction 
is provided. 

8. The recording media accommodating apparatus of 
claim 2, wherein the separating members (56) are 
provided with a pressing portion (1 23) for elastically 
pressing a portion contacting one of the holders (39) 
to be separated, of those portions which come into 
contact with the holders (39) when the separating 
members enter between the holders (39) to widen 
the gap therebetween. 

9. The recording media accommodating apparatus of 

claim 2, wherein the separating mechanism (53, 86, 
87) moves the separating members (56) so that one 
of the holders (39) located in the separated space 
is displaced in the stacking direction after the play- 
back mechanism (25) has entered the space. 

10. The recording media accommodating apparatus of 
claim 2, wherein the separating members (56) have 
cam faces (1 20. 1 21 ) for displacing the one and the 
other holder (39) in the space in the stacking direc- 
tion as the separating members (56) are moved in 
the direction of insertion. 

11. The recording media accomrinodating apparatus of 
claim 2, wherein the separating members (56) have 
cams (1 50) for displacing the playback mechanism 
(25) in the stacking direction. 

12. The recording media accommodating apparatus of 
claim 2, wherein the separating mechanism (53, 86, 
87) is provided with a cam member (150) for dis- 
placing the playback mechanism (25) in the stack- 



ing direction in Interkxjking fashion with the holder 
(39) separation action performed by the separating 
members (56). 

5 13. The recording media accommodating apparatus of 
■ claim 1 , further comprising: 

a top plate (104) which is disposed in such a 
manner as to cover the holder (39) located at 
10 one end of the thickness direction and which 

has a notch (105) opening in the direction of 
recording media (24) ejection. 

1 4. The recording media accommodating apparatus of 
IS claim 1 3. wherein each holder (39) has a pawl (92) 

which is formed at least on a portion of a wall sur- 
face holding the recording medium (24), and which 
serves to retain the recording medium in place by 
covering a portion of a surface of the recording me- 
20 dium only when an edge face of the recording me- 
dium (24) is pressed against the holder (39). 

15. The recording media accommodating apparatus of 
claim 13, further comprising: 

25 

a spring (1 1 9) for urging the top plate (104) and 
the plurality of holders (39) toward the other 
end of the stacking direction. 

30 1 6. The recording media accommodating apparatus of 
claim 1 5, wherein the spring (11 9) is a long, thin coil 
spring (119) whose ends are attached to the top 
plate (104) and whose other portions are run over 
outside edges of the stacked holders (39) and a bot- 
35 tom of the housing (22). 

17. The recording media accommodating apparatus of 
claim 13, further comprising: 

40 a pressing member (140) for pressing at least 

the recording medium (24) to the holder (39) 
located on the other side of the separated 
space in the stacking direction when the holder 
(39) stack is separated. 

45 

18. The recording media accommodating apparatus of 
claim 17, further comprising: 

a separating mechanism (53. 56, 86, 87) for 
50 separating the holder (39) stack in interlocking 

fashion with the pressing action of the pressing 
member (140). 

19. The recording media accommodating apparatus of 
55 claim 18, wherein the separating mechanism (53, 

56, 86, 87) includes a separating member (56) 
which enters between the holders (39) to widen the 
gap therebetween. 
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20. The recording media accommodating apparatus of 
claim 1 7, wherein the pressing member (1 40) is dis- 
posed in such a manner as to press a recording me- 
dium (24) in a predetermined position within the 
housing (22). and the stacl<ed holders (39) and the s 
top plate (104) are moved along the stacking direc- 
tion so that the accommodating position of the re- 
cording medium (24) to be pressed can be selected. 

21. The recording media accommodating apparatus of io 
claim 17, wherein the pressing member (140) has 

a shape (1 45) capable of pressing an edge face of 
the recording medium (24) and covering at least a 
portion of the upper face of the recording medium 
(24) when pressing, 

22. The recording media accommodating apparatus of 
claim 13. wherein each holder (39) has a wall (91), 
opening in one direction, for holding the accommo- 
dated recording medium (24) circumferentially 20 
along a length greater than a semicircular length. 

23. The recording media accommodating apparatus of 
claim 22, wherein each holder (39) is provided with 

a projection (92) along an outer circumference 2S 
thereof for holding the recording medium (24) 
mounted thereon. 

24. The recording media accommodating apparatus of 
claim 1 3, wherein each holder (39) has a projection 30 
(99. 100) formed on one surface thereof in the 
stacking direction, the projection (99, 100) being lo- 
cated outside the mounting area of the recording- 
medium (24), and a recessed portion (99a, 100a) 
formed in the other surface thereof, for engaging 35 
with the projection (99, 100) formed on the holder 
(39) on the other side when the holders (39) are 
stacked together, and the top plate (104) has a re- 
cessed portion (112. 113) or a projection for engag- 
ing with the projection (99, 1 00) or the recessed por- 40 
tion (99a, 100a) formed on the uppermost holder 
(39) when stacked together. 
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